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(54) LOW RADIATION GLASS -LAMINATED BODY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a laminated body 
excellent in chemical durability by interposing one or 
more silver layers on a glass substrate and making a 
zinc oxide layer form to be filmed just under the silver 
layers and a zinc or zinc-base protective metallic layer 
form to be filmed just on the layer of the silver layers. 

SOLUTION: A tin oxide layer and/or a titanium dioxide 
layer of 5-27 nm thickness is formed as a 1 st layer on a 
glass substrate and then, a zinc oxide layer of 3-25 nm 
thickness is formed as a 2nd layer on the 1st layer in 



15-30 nm total thickness of the 1st and 2nd layers. A 
silver or silver-base layer of 9-25 nm thickness is 
formed as a 3rd layer on the 2nd layer, then, a zinc or 
zinc-base protective metallic layer of 1-8 nm thickness 
contg. 2-10 atom.% aluminum is formed as a 4th layer on 
the 3rd layer and a tin oxide layer and/or a titanium 
dioxide layer of 35-55 nm thickness is further formed as 
a 5th layer on the 4th layer to obtain an objective 
laminated body preferably having 237% solar UV 
transmissivity, 70-90% visible light transmissivity and 
40-70% solar radiation transmissivity. 
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SCOPE OF CLAIM FOR PATENT 

1. A low emissivity glass article having laminated 
layers wherein the laminated layers comprise at least one 
silver layer characterized in that the silver layer are 
deposited over zinc oxide layer and that the silver layer is 
directly covered with zinc or zinc based protective metal 
layer. 



3. A low emissivity glass article having laminated 
layers characterized in that the laminated layers comprise 
the following elements: 

a first layer of tin oxide and/or titanium 

oxide ; 

a second layer of zinc oxide; 
a third layer of silver; 

a fourth layer of protective metal consisting 
of or based on zinc; and 

a fifth layer comprising a top layer of tin 
oxide and/or titanium oxide. 



7. A low emissivity glass article having laminated 
layers characterized in that the laminated layers comprise 
the following elements: 

a first layer of tin oxide and/or titanium 



- 1 - 



oxide ; 

a second layer of zinc oxide; 
a third layer of silver; 

a fourth layer of protective metal consisting 
of or based on zinc; and 

a fifth layer comprising a top layer of tin 

oxide; 

a sixth layer of silver; 

a seventh layer of protective metal consisting 
of or based on zinc; and 

an eighth layer comprising a top layer of tin 
oxide and/or titanium oxide. 



DETAILED DESCRIPTION OF THE INVENTION (EXCERPT) 
<0001> 

<Technical field of the invention> 

The present invention relates to a low emissivity glass 
useful as a pane of glass for a house, an office, a vehicle, 
etc . 



<0004> 

<Means for solving the problem> 

The low emissivity glass article of claim 1 has a 
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visible light transmissivity of more than 70% and a strong 
chemical durability due to the adhesibility between each 
layer. 



<0008 to 0009> 

In the low emissivity glass article of claim 7, it is 
preferable that the fifth and eighth layers consist of a 
laminate of tin oxide layer, and zinc oxide and/or titanium 
oxide • 



<0024> 

In the case that the low emissivity glass article has 
two silver layers (i.e. the low emissivity glass article of 
claim 7 is used), the fifth layer preferably has a thickness 
of 5 5 to 80 nm. 

Further, in this case, the fifth layer preferably 
comprises the following layers: 

the oxided layer in the protective layer and the 
zinc oxide layer in the fifth layer having a total thickness 
of 0.5 to 2 5 nm; 

a tin oxide layer and/or titanium oxide layer 
having a thickness of 15 to 78.5 nm; and 

a zinc oxide layer having a thickness of 1 to 

25 nm. 

Alternatively, the fifth layer preferably comprises the 
following layers: 
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the oxided layer in the protective layer and the 
zinc oxide layer in the fifth layer having a total thickness 
of 0.5 to 2 5 nm; 

a tin oxide layer and/or titanium oxide layer 
having a thickness of more than 5 nm; 

a zinc oxide layer having a thickness of less than 

40 nm; 

a tin oxide layer and/or titanium oxide layer 
having a thickness of more than 5 nm; and 

a zinc oxide layer having a thickness of 1 to 

2 5 nm. 



In Fig. 1, numerical values under the composition of the 
layer mean the thickness of the layer. The symbol "(-»)" 
under the composition of the layer means that the composition 
over this symbol is made by oxidation when depositing an 
oxide layer thereon. The following layers are parenthesized: 
the fifth layers of examples 1, 2, 3 and 6; the fifth and 
eighth layers in examples 4 and 5; and the first and fifth 
layers in example 7. 

(As should be apparent from enclosed translation of 
Fig. 1, the invention of reference 2 is intended to improve 
the chemical durability, particularly the acid and humidity 
resistivity of the coating of the low emissivity glass 
article . ) 
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3 mmULhcogeoh-y*-;^ i m 2 %tz 

I. 2 0«±£x, 10~2 0fll£A, 5~10fll£ 

[0031] xmm&mmit. p h 3 tpsL^r^ 

©t LTffllST'iWllfc. 

[0032] ggftffl 1 T»6*ifefittSt/r5^<0iHi»F 

-3u »gttfeJ;U ; WKe{ci5^Ttey*-7Ki2~ 
[00 33] HSSCT2 

HHsWlt^KtC. *y-KCIifftSn, Zn (3 

fc. jfrri^BtLT. fi£)i^#H^®ft#fflm 
(O, : Ar=8 : 2) £«J3U SBSWlfcHWSrtfc 
Tga Jit LTWSnO.JIfclOnm. H2Jf<7)Zn 
O,*^ 1 2 nmfflLit. <Wc2A°xgfc LT#H^, 
£Ar 1 0 0%c7)ii7utt»limt«SL. g53JBt LT 
OAgJIS: 10nm > S4f«ZnA 1 £&Jf£ 5 nm 
OKLfc. 3A'xgfcLT)£]g^#Hm£BtfI?tt# 
(0 2 : Ar = 8 : 2) fcflHSU SSJlOSnO, 
JBfcl 6nm. Z nO,K 1 9 nmfcJRJafcBtU § 
4. (34 t LX 3 AXg £ m tmm%X'Z nOxl 
£4 nm. S nO,l£4 nm)£jIU:£>*>. 

jSRSiosttuufe. mmmitmm^ mimnzn 

A 1 £&JI5 nm*)-«li!MI:l/Otf:. ffffiiftf** 
[00 34] HttM3 

«tWli:|B«fc. *y-Fl:IJf^Sn (3£> . Z 
n,Ag, ZnAl<0»Ai^-y7hiK9ttltfc. 

ft-r i a t lx . mm<mm&mfflm < o 

2 : Ar = 8 : 2) fc«»U Itttffl 1 t IrI t*J6T» 
Hi: LTOSnO,J§£2 0nnu I21^ZnO,I 
$3nmj$KLfc. &K2 AXgfc L.T#H^SrA r 1 
OOXtfHBi^lWlfcfitfcU Sf531t LT<0AgJf 
£20 nm, ^41<0ZnA 1 2 nm(£J$L 
fc. 3 ax g t LTBfe)Sac7)«Hm2rBl>1?tt#Hm 
(0 2 : Ar=8 : 2) fc«»U |S5Jltf)ZnA 1 O x 
JI£2nm, S n O x Jf£ 1 9 nm, ZnO,il2nm 
fcHRfcJiWU §^t4A'XgktT3A-x@i[S)t# 
H^T-ZnO x Jl£2nm, S nO x l£ 1 9 nmj£J£ 



H41CDZ n A 1 nm^-gfffiggfcLTVtf:. 
MAgJUi. IS- 1 (ciStaO^TAff^rlSIW*^ 
fc. 

[00353 SHt0H4 

WtWlfcRMWc. #V-miWSn. Zn (3 
6), Ag. ZnAl*5#£«?-*ShfcK')Wt 

fc. Jfc-flA-xgtLT, EM<0#Hm£I?tt#Bm 
(0 2 : Ar = 8 : 2 ) fc«»U WWII fc PI WHS 
-CSIlJft LT?)SnO x Jf£ 17nm. 3&2Jfc0Zn 
0„«t 1 9 nmill^. &K2A-xgfc LT#HSl 
SrAr 1 0 0%<03Kctt3HII«fc«»U. JK314: 
<7)AgJl£l Onm. l4l<7)ZnAlMiS'8nm 
jfflRLfc. 3A-xgfcLTfi£l$S^»H&£m/iHt# 
(O, : Ar=8 : 2) fc«»U S55Jlt LTO 
SnO I IJ24nm, Z nOJ^ 2 8 nm£Ji&j£M 
U S4>fc4mBkLT3^XBi:Ht#H»'CZn 
OxJg£4nm. S n O x JI£4 nmJ&JiU 2^fc5 
AX@£ LT4A"Xgfc[3It#HmTSnO I «S:4 n 
m. ZnO x jlt4nm«HLfc. ftV^T. 6A"xgt 
LT#BSl£Ar l o 0%o»7ctt3PH5lfc:«Ef U St 
6Jf t LTOAglSr 1 2 nm. 3S7Jf<7)Z nA 1 
M8nraMU;„ §&fc: % 7A'xg t LTifcll^) 
#BM£Wl/®14#H§U0 2 : Ar = 8 : 2) £«J$ 
U f&81tl/T?)Snb I Jf£l4nnu ZnO x Jf£ 

1 6nm£Ji|ffiMJ£IU § fet8mii: LT7AX@ 
tl^t#H^ l t'ZnO I l*4nm. SnO x Jf£4nm 

9m<r)±M<?M4.M2. n A 1 -££J18 n mat>'fj7 
HOZnA l-&4JB8nmO-a«ilMtUTVXfe. ffff 

[00 36] 

HifeCTifc|5l«t. *y-Ki:iifftSn (3^) . z 

n. Ag, ZnAlW^Ja^-y-yhSrffiOfttt^. 
5fe-f 1 B fc LT , ^^S^#HmSrSS14#H^ ( O 

2 : Ar = 8 : 2) fcftftU Uttni kHt*ffitl! 
lSt UTcOSnO x S$:3 2nra, I2iOZnO,l 
Sr4nm{£MUc. <XlC2>'^gt LT*H«*Ar 1 
0 0%cOS7ctt#H^^L. ^3«tLT<7)Agl 
SrlOnm. ^4JfWZ n A 1 ^«2r 2 n mffiffiL 
fc. 3 a-x g t LT)«)iS<0#H^S:St^tt#H^ 

(O, : Ar = 8 : 2) fc«»U ^5St Lt^Zn 
A10,fl$:3nm N S nO,JI?r4 2 nm, ZnO.if 
S5nm*«<Ja)UIL. $ 4»(C4 A*B t LT 3A'Xg 
t|o|t:#H^t'ZnO x lS-lnm. SnOJJlln 
mj«BL. $^>(C5A-xgtLT4A-xgt[p|t#Hm 
T'SnO.lSrl 1 nm. Z nO„JI£ 1 nmjKKLfc. 
JfcifVT. 6A'xgt LT»H^SrAr 1 0 0%<7)il7E14 
»H«t«»U. m6JitLT<0Agl2rl 2nm, S 
7«*5ZnAl-^lS2nmjfiilLfc. Si5>(C. 7A' 
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Lx&mvnm%$m'm.%w% <o, : a 

r = 8 : 2) fcfit»U JB81fc LTOZ n A 1 0,1 
J2nm, S nO,l£ 2 2 nm. Z nO,l£3 nraj 
Jt&JflRU 3fcte8rttBi:LT7r{*Bi:Hlt«ll 
^•CZnOJJlnm. S nO x l£ 1 1 nmfSML 

l<D±l<0gS4lZnAl-£&12nm&tfiS7l<9Z 
n A 1 £&1 2 n mO-gBJiSHfc LT V ifc . 

«, a-ifc^ao£TjMMris*#i»&ftfc. 

[0037]»6 

HjfcffllfcNtttC. *y-Kfc««%Ti (36) . Z 
n. Ag. ZnA l<O#^JS^-y-yh2:flX0#{tfc. 

stf i @ t lx . fmmomwmim&w-m^ ( o 

2 : Ar = 8 : 2) CftftU 3Stt« 1 E MSrSTCSS 
lit LT<DTi 0,l£8nm. H2»DZnO,l£ 
14nmjS»Lfc. KG 2 AttB t tt#Bm£ A r 1 
0 0%oa7Dtt»H»fc«»U »3lfcL"C<0AgJi 
^lOnm, H4lOZnA 1^1^2nraSHL 

(0 2 : Ar=8 : 2) fc«j*U IS51<7)ZnA 1 O, 
K7nra. TiO x l£7nm. ZnOj5l2nm 

HSTCZnO,!* 1 2 nm. T i 0,1£ 7 nmj£H 

g54lOZnA 1 ^S2nmc7)-gp{iK-fttTV>/t. 

[0 0 38] £ffe0!7 

SSttWlfcllfflKc. ^y-FfWSn, Ti (2 
6) . Zn. Ag. ZnAl -y<yh*KD 
ffltfc. 5fe-f l^XBtLT. j£K£aglilft£!ttt£ 
H*l (0 2 : Ar = 8 : 2) (C«»U WtWl i:Ht 
1 It LT<7>S n 0,1£ 1 4 n mRX/T i O, 
l£2nm. ®21<0ZnO 1 ®&6nm^KLJt. & 
tc2^*B t LTSH^SrA r 1 0 0%OS7ttt»fflm 
(CftftU 3S31t LT<7)Agl£ 1 0 nm. SfS4l<7) 
ZnA nmUUtW:. 3-rtXBfc 1/TlSIR 

SO*l»tHVKtt»HA (0 2 :Ar = 8:2)t: 
«»U 3l5l?)ZnAl 0,12:3 nm. SnOJJ 
14nm, TiO,15:2nnu Z n 0,18:6 nmSrlf 
itoRKU $£K4^@t LT3^XBt|E3t#H$v 
-CZnO,l£-6nm. TiO,l£2nm. SnO,l 

fc. SlltOTli:H«fc, S41«ZnA1^12nm 
tfHWUKfel/Otf:. ffflttSiWi. ^-I^-TjIO 

[00 39] Jt®0Jl 

SaSMlkHttfc. J&y-KfcttWSn (46) . Z 
n. Ag. <0*&K*-y«s'h£KUWtfc. ftf 1^ 

XBt LT. ^H^#fflm^B?tt#Hm (0 2 : Ar 



= 8:2) fc«»U fillt LT?)SnO,12:2 3 
nmjSMLfc. }WC2'<*Bi:l/t8H«fcArlOO 
%<0jl7ctt#BSUC&ftL. &WCAgl£ 1 Onm. 
»4Ji0>Zn«fc2nmjfflRl,fc. 3AWBfcl/CJ«M 
S^#ffl^^Sl^14#ffl^ (Oj : Ar = 8 : 2) t 
fiiflrU <WcSnO M JB£2 3nmj£KU Sfcfc4A« 
XBt LT3AXBtl5]t#HST\ SnO,!*^ 
nmttU ^5^*««iaJ: 1 J*aiLfe. Zn 
AW2nmtf>-|»iBMfcl/Otf:. ffflNNRM:* «- 
Hc^SDmSISj»#4 0%klLt*#<. S4> 
tWaBBHttJ^Tty*-;^^ ( 2 OfflKUi) « 

1 0nmT'&&#\ HitMl t JtKLTJS&WtfO . 1 
[004 0] JtRW2 

90109 1 t H«fc, * V- HtlifftA g . Z n A 1 

(56) cD&&m?-y-y hzmmt:. iferirtx 

Bt LT. ^KSc7)#H^,$:Ktt#H^ (0 2 : A r = 
8:2) fcfiJSU St lit LT^ZnAl 0x12:3 
6nm«lLfc. »:2A'X|t USH^Ar 1 0 
0%«oaEctt»ffl5lfc«»U <KweAgJB£ 1 0 n 
m. Z n A 1 -n^lS: 2 nm(£iLfc, 3AXB t LX 

fmmmm&mvm&%m% (o 2 : Ar=s : 

2)fc«»U ZnA 1 0 K Jifc2 3nmjRKU 
fc4'ttBfcLT3^XBfcHfc!*BWl'CZnA 1 O, 
R£2 3nmjSRU SfeC5^BfcLT4^Bk 
[5It#H^T'ZnA 1 0,12:2 3 nmj£ML£„ 
T. 6^X@t LT#B§\2:Ar 1 0 0%<7)jl7ctt#H 
SUCftftU Agl2:12nm. ZnAl^|J2n 
mtflU. Sfefc. 7/«BfcUT«K3SO»ffl«* 
Wtf»tt#llttl ( 0 2 : A r = 8 : 2 ) (C«»U ftJ: 
It L-TOZnA 1 O,12:2 0nm|j£|&U S6K8 
^•XBt LT7^XBfc|3|t.3?H5vT'ZnA 1 0,12: 

2 0nmfi£lit. <Xv^T'. #5^«J: OSKiL 

mJ§C0±m<7)&Z n A l ^12 nm^-gf5 

[0041] itm\3 

mmm 1 1 hhmc. * v- Ktcaw s n ( 4 6 ) . z 

n. Ag. £O^Ja^-y-/bS:]R0#ft^. jfe1*l^ 
XBt LT. )S^O#HmS:iStt#Hm ( 0 2 : Ar 
= 8:2) £«J?fU ^illtLTC0SnOxl?-37 
nm«ffllLfc. K(C2A'^BttT#Hm2:Ar 1 00 
XtfHBEttSBSUCRttU Agf^lOnm, Znl 
J2nmiIUc. 3^BfcUTrtWS«»H«&ll 
l>1H±#a^ (0 2 : Ar = 8 : 2) KftftU SnO, 
«*2 3nm|RBIL. $^>t;4>'N-xB t LX 3^"XBt 
HtafflSRt-. SnO,lS:2 3nm^L. $4>t5 
A'^Bt LT4^@t|aIt.#fflmT'. SnO,lS:2 
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3nmjaRLfc. &WC\ 6^XStLX^m%i Ar 
1 0 0%OS7Ctt#fflSlt:fia*L. AgKl2nm, 
fB7fl«)ZnJBS2nm(£KLfc. 7^;*.gfc LTj£§£ 
S«0»H»SHV»tt»HSl (0 2 :Ar=8:2)C 
«»U Sn 0,15-2 1 nmfflU S4>fc8KXB 
t UC7r« BfcH UiJlt, Sn0,jl£2 1 nm 
J*KLfc«. #?X*JitK£J:OSMJLfc. fc*S. £Z 
n4«JB2nm^HWiKMkUTV^:. ffPfftSAii. * 

-iiz9*tM<om\-mmmm<. $4>w«es*K 
a^xvyft-Mfl&k ( 2 omit) * 

Htl 0, tJitfl 2nmX'foht>K IKPI4, 5tJt 
«l/C»tf¥H;0.0 8i:*&<fcofc. 
[0042] Jt«CT4 

fettWlfcHSJfc. ^V-HCIifftZn (53) . A 
g<7)££JS?-y-y hfcKOWtfc. 5fe-f lA'^gfcL 
■C. j£«l^#B^£IHi#H« (O, : Ar = 8 : 
2) K«J*U JBlJli:l/C*>Zn0 1( Jifc37nmjR 
RUfc. &t2^Xgi: LT#H£\£Ar 1 0 0%tf>jl 
7Ctt»HJlUC«»U AgSSrl Onm, 3&4«OZn 
JiS2nmjailLfc. 3>«afcLTjatllStf)SH«* 
StfUHHSfflSl ( 0 2 : A r =8 : 2 ) £{&j$L, Z n 
0,M2 3nm«L, $ £>tC4 rtXgk. IX 



BtmtnW5i,X\ ZnO„Jf$:2 3nmfftlIU 
CS-'N-XSt LT4>»N°XBi:[Blt#H^T\ ZnO,| 
£2 3nmj£KLfc. <fclYt\ 6^XStLX3m%^ 
Ar 1 0 0%*MKctt£H«fc:fiH$U Agl£12n 
m, ZnJBfc2nmj«KU:. 7/tXBi: LTJSiBKO 
#ffl^2:Wr^e#H^ ( 0 2 : A r = 8 : 2 ) (Cftft 
U ZnO„lSr2 0nm^JiL. S4>(C8^BfcU 
T7A'^it[3]t#HMT\ ZnO.l^OnmjSK 
Lfctt, #?*fcJ«flBBJ: , 3#aiW:. #Zn& 
IW*2nm^)-«ilMI:LT^fc. MittAti. *- 

i csrra DHaawttswc e ( 2 0 

[0043] fpfiucfcmm 1 tsrti a uttn 

l~7tt#¥tttt*i.J:tfHffitt. lii. ttiWfcfct 
J:l«iltttSIIT5|^«T'*->fc. Jt!KfJ2{i. 

mRimmmmiz&^xT^tex'b'tK. itm\4 
it. mm&£tmt®&mix'T^m'b^K. 

[0044] 
[»13 





£ « ffc 






*HUMt 






s 


ximi 


G/Sn0x/ZnCx/Ag/ZnAI/ZnAIOx/(ZnAiOx/SnOx/ZnQx/Sn0x) 
10 12 10 2 -» 2 10 22 10 


8 3.3 


3 32 


6 4.2 




6 


0. 09 




G/SnOx/ZnOx/Ag/ZnA l/ZnAI Ox/ (SnOx/ZnQx/SoQx ) 
10 12 10 S 16 23 4 


8 4.6 


3 3.9 


6 4. 6 


0 


O 


0. 1 0 


*fc$f3 


G/SnQx/Zn0x/AB/ZnAI/ZnAIOx/(ZnAIOx/SnOx/Zn0x/Sn0x) 
20 3 20 2 -* 2 19 4 19 


7 0.3 


3 1.0 


4 4.7 




O 


0. 06 


SJ68I4 


G/SnOx/ZnOx/Ag/ZnAI/ZnAI0x/(Sn0x/Zn0x/SiiOx/Zn0x) 
17 19 10 8 -> 24 32 6 4 
/Ag/ZnAI/ZnAIQxASnOx/ZnQx/SnOx) 
12 8 — 14 20 4 


7 7.4 


1 6. 2 


4 4. 0 


© 


6 


0. 06 


8J60J5 


G/SnOx/ZnOx/AB/ZnAI/2nAl0x/(ZnAl0x/$n0x/ZnOx/SnOx 
32 4 10 2 — 3 42 6 22 
/ZnOx) /Ag/Z nA 1 /ZnA 1 Ox/ <Z nA 1 Ox/SnO i/Z nOx/SnOx) 
1 12 2 — 2 22 4 11 


7 8. 5 


2 3.3 


4 3.5 


6 




0. 06 




G/T iOx/ZnOx/Ag/ZnA 1/ZnAI Ox/ (ZnA 1 Ox/T i Ox/Z nOx/T iOx) 
8 M 10 2 -* 7 7 24 7 


8 4.5 


3 0.2 


6 4.9 


& 




0.0 9 




G/(SnOx/TiOx)/Zn0x/Ag/ZnAI/ZnAIOx/(ZnAI0x/Sn0x/Ti0x 
14 2 6 10 2 — * 3 14 2 
/ZnOx/TiOx/SnOx) 
12 2 14 


8 5.5 


3 4.9 


6 5.1 


0 




0. 0 9 


ittt*|1 


G/SnOx/Ag/Zn/ZnOx/SnOx 
23 10 2 -> 38 


7 7.2 


4 0. 6 


5 8.0 


X 




0. 1 2 




G/ZnA 1 Ox/Ag/Z nA 1 /ZnA 1 Ox/Z nA 1 Ox/Ag/Z n A I /ZnA 1 Ox/ZnA 1 Ox 
36 10 2 ~> 69 12 2 - 40 


7 8. 5 


2 3. 3 


4 6.5 


© 


X 


0.0 6 




C/SnOx/Ag/Zn/ZnOx/SnOx/Ag/Zn/ZnOx/SnDx 
37 10 2 -* 69 12 2 — 42 


7 7. A 


3 5. 2 


44.0 


X 


6" 


O.OB 


tttttU 


G/ZnOx/Ag/Zn/ZnOx/ZnOx/Ag/Zn/ZnOx/ZnOx 
37 10 2 -> E9 12 2 -» 40 


7 8. 3 


11.2 


4 4.3 


X 


X 


0.0 6 



[0045] 



aWSrHat J: 6#BISKO«3ttt|fli±t J: *flHifcfl5? 

%zi><7)X'h&. 
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